
Homework 5 – Additional problems

Problem 1. Use Mathematical Induction to prove the useful identity

n−1∑
j=1

qj =
qn − 1

q − 1
for q 6= 1 , n ∈ N .

Problem 2. Let
n∏

j=1

aj stand for the product a1a2 · · · an. Use Mathematical Induction to prove

that
n∏

j=2

(
1− 1

j2

)
=

n + 1

2n
for n ∈ {2, 3, 4, · · · } .

Problem 3. Let a1, a2, a3, . . . be a sequence of numbers defined recursively by

a1 = 1 , an+1 = an + 3n(n + 1) for n ∈ N .

Prove that
an = n3 − n + 1 for n ∈ N .
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